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Description . 

Cosmetic formulations containing balanced mixtures of 
natural-origin anionic polymers and process for topical 
application of same . 



Technical Field . 

The invention relates to cosmetic formulations containing 
balanced mixtures of natural-origin anionic polymers and 
the process for topical application of same. More 
particularly, topical preparations are concerned which 
05 have defined features and contain balanced mixtures of 
anionic polysaccharides of natural origin. 

Background Art. 

The physicochemical properties of the used polymers give 

10 the preparations the possibility of taking defined and 
structurally different physical patterns, in addition to a 
clear moisturing and film-forming power, thereby extending 
the application possibilities of same above all in the 
field of the skin and scalp physiology. In particular, 

15 preparations can be in the form of a classic viscoelastic 
gel which however is capable of, upon appropriate 
treatments, converting in situ into a film of easy 
removal from the skin at the end of the treatment period, 
or they can at once exhibit a defined and structured 

20 physical pattern, while keeping the moisturing and film- 
forming properties of the starting gel (a gel structured 
in the form of a membrane) unchanged. The polymers of 
natural origin relating to the present invention are some 
anionic polysaccharides that have been already widely used 

25 in the cosmetic, pharmaceutical and foodstuff field to an 
industrial level. In accordance with the known art, they 
are pectin, alginates, xanthan gum and agar. 



BNSDOCID: <WO 9717944A1J_> 



WO 97/17944 



PCT/IT96/00210 



- 2 - 

Pectin . 

It is a natural polymer consisting of many molecules of 
galacturonic acid bonded to each other by Bl-4 glucoside 
bonds; its molecular weight may even be higher than 

05 200000. Based on the ester if ication degree of the 
galacturonic acid with methyl groups, pectins separate 
into pectic acid (containing a low percentage of 
methoxyls) and pectinic acid (containing a high percentage 
of methoxyls). Both moieties are present in kind as 

10 essential constituents of the vegetable cell walls. These 
anionic polysaccharides dissolve in water at high 
temperatures giving origin to solutions that 

subsequently, when cooled in an acidic medium, form a gel. 
Pectin moieties have found wide use in the foodstuff field 

15 where they are utilized to give consistency to jams, ice- 
creams, puddings, whereas in the cosmetic technology these 
polysaccharides are mainly employed as rheologic 
modifiers . 

20 Alginates. 

The alginic acid is a natural polymer of a gelatin-like 
appearance which is present in different species of brown 
marine algae. From a chemical point of view it is a 
polyuronic acid consisting of D-mannuronic acid and 

25 L-guluronic acid bonded to each other by Bl-4 glycoside 
bonds. The molecular weight of the natural polymer may 
vary between 30000 and 200000, depending on the 
polymerization degree of same. Salification and 

ester if ication of the molecule leads to production of 

30 alginates. The alginic acid is not very soluble in water, 
in contrast with most alginates (sodium, potassium, 
ammonium and propylene glycol ones), which are very 
hydrophilic and possess strong colloidal properties; other 
alginates, on the contrary, such as calcium alginate, have 

35 tendency to precipitate giving origin to products having 
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well defined physical properties. The alginic acid and the 
soluble alginates are widely used as thickeners in the 
foodstuff field and as rheologic modifiers and stabilizers 
in the cosmetic field. These chemical compounds are also 
05 used as additives in the pharmaceutical industry, whereas 
salts and insoluble derivatives thereof have found wide 
application possibilities in the field of biomater ials , 
above all in the field of tissue regeneration. 
Xanthan gum. 

10 It is a high-molecular-weight (beyond one million) natural 
polysaccharide produced by means of a fermentation process 
of glucose with microorganism Xanthomonas campestris . In 
the xanthan gum there is present mannose, glucose and 
glucuronic acid (also present as sodium, calcium and 

15 potassium salt), as the main monosaccharides. This 
polymer, in contact with water, forms highly viscous 
solutions which are affected to a low degree by pH and the 
presence of salts. The xanthan gum is employed in the 
cosmetic and foodstuff field mainly as a viscosity- 

20 increasing and suspension-promoting agent . 
Agar . 

It is a complex polysaccharide extracted from thallus of 
many red algae and consists of two different 
polysaccharide chains: agarose and agaropectin. 

25 The fundamental feature of this polymer is that of 
forming, already at low concentrations, water solutions 
capable of gelling at relatively low temperatures and 
keeping this form at high temperatures as well. It is 
used in the cosmetic industry as a thickener and in 

30 microbiology as a culture medium. 

From the above it is apparent that the polymers utilized 
in the preparations being the object of the present 
invention have been already widely used individually in 
the industrial field of interest. 

15 As regards in particular preparations of a structured 
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physical pattern, although in literature there are already 
patent references relating to a highly hydrated gel in the 
form of a self-supporting film (patent application EP No. 
91108656,9), to a hydrogel in the form of a membrane made 

05 up of hydrophilic biopolymers (patent application EP No. 

83301149.7) and to a gel that by drying forms a protective 
film adhering to the skin (US patent No. 4393048), however 
these preparations have chemical compositions and features 
different from those herein described and are addressed to 

10 a merely medical use, as they are concerned with the field 
of injury dressing and tissue regeneration. 

Disclosure of the Invention . 

The essential object of the present invention is therefore 
15 to obviate the restrictions of the known art by providing 

formulations in which the different natural polymers are 
combined with each other in a balanced manner so as to 
obtain topical preparations having physical properties 
different from those achievable with the individual 
20 components. 

The foregoing and still other objects are all achieved by 
the cosmetic formulations containing balanced mixtures of 
natural-origin anionic polymers, the main features of 
which are set forth in the appended claims. 
25 Another object of the present invention is to provide a 
process for topical application of these cosmetic 
formulations . 

The main features of said process are illustrated in the 
appended claims. 

30 Further features and advantages of the present invention 
will be best understood from the following detailed 
description - 

The cosmetic preparations being the object of the 
invention contain an amount included between 0.1% and 5% 
35 (by weight) of a soluble alginate, preferably 3% of sodium 
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alginate; an amount included between 0.1% and 0.5% of 
agar, preferably 0.05%; an amount included between 0.01% 
and 0.5% of pectin, preferably 0.1% of pectic acid (moiety 
of defined molecular weight); an amount of xanthan gum 

05 included between 0.05% and 1%, preferably 0,15%; the 
balance consisting of water. During this step the 
preparation appears like a viscoelastic hydrogel material 
characterized by its own rheologic profile, different from 
that of its components taken individually; the gel 

10 material is provided with a high moisturing and film- 
forming power and it can be used as such or improved by 
means of the following three different procedures. 

1. The gel material can be optionally enriched with 
different water-soluble and/or water-dispersible active 

15 ingredients, such as for example protein hydrolysates (up 

to 5% by volume), glycolic vegetable extracts (up to 1% by 
volume), hydroalcoholic fluid essences (up to 1% by 
weight), inorganic powders (up to 1%) or metabolic 
activators such as for example vitamins. Incorporation of 

20 the functional substances takes place more easily if the 
active ingredients are added during the matrix preparation 
step. Salicylic acid to the concentrations afforded by law 
is utilized as the preserving agent. These preparations 
have the characteristic that they can be removed from 

25 skin using two different modalities: (a) by a mere 
compress of calcium chloride, executed after spreading, 
by local application of soaked gauze pads. By this method, 
at the end of treatment, the preparation will have a rigid 
structure well adhering to gauzes and removable in the 

30 form of a skin imprint mold. Thus, a mechanical peeling 
effect is obtained; (b) by a wet sponge or mere rinsing. 

2. The gel material can be submitted to a working process 
resulting in a rigid gel of a structure having a defined 
physical pattern. This process involves spreading of a gel 

35 layer of a thickness of 0.3 to 1.5 mm, preferably 0.6 mm, 
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on a rigid glass or Plexiglas structure the sizes of which 
are 25 cm x 30 cm, provided with thickness regulators, and 
submitting the assembly to a bath of a duration of 3 to 10 
minutes in a solution containing calcium ions and/or other 

05 mono-bi-trivalent ions to a concentration included between 
1% and 10%. In the presence of calcium ions, the starting 
gel undergoes a coagulation process with formation of a 
structured gel material, of easy handling and well 
adaptable to the skin surface. Under this physical pattern 

10 the gel material can still incorporate active ingredients, 
provided they are water-soluble; in this case the 
structured gel is submitted to further baths of a duration 
of 3 to 10 minutes, in solutions containing the substances 
intended for incorporation. The nonionic chemical 

15 compounds are incorporated quickly, due to the 

concentration gradient which is formed between the gel 
water and the bath solution, whereas the ionic substances 
are incorporated somewhat more slowly due to an exchange 
phenomenon between the Na~~ of the alginate and the cation 

20 of the ionic compound. In this manner gels can therefore 
be enriched with protein hydrol isates , alphahydroxyacids 
and hydroalcoholic fluid essences. 

3. The gel material can be submitted to the physical- 
structuring process described in the preceding paragraph, 
25 even after it has been enriched with the functional 
substances described in paragraph 1. 

After having illustrated the three different gel- 
preparation procedures, for illustrative purposes alone 
and not in a limiting sense some examples of preparations 
30 containing balanced mixtures of anionic polysaccharides of 
natural origin obtained in accordance with the modalities 
described above are set forth hereinafter. 
Example 1 . 

1.5 g of agar is dispersed in 100 ml of distilled water 
35 bringing the solution to the boiling point in a microwave 
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oven; after cooling, 33.3 ml of this solution is 
transferred into one litre of distilled water. Then 2 g of 
salicylic acid is added and is dissolved bringing the 
solution to 40°C over a period of 5 to 10 minutes. Next, 
addition of the other preserving agents takes place, in 
this case Kathon CG at a final concentration of 0.05%. 
Meanwhile, a powder mixture containing 30 g of sodium 
alginate, 1.5 g of xanthan gum and 1.0 g of pectic acid 
is prepared. This polysaccharide mixture is gradually 
10 added to the previously prepared solution under strong 

stirring. During this step, stirring needs to be reduced 
each time the solution shows a too quick thickening 
phenomenon, so as to let polymers hydrate a while; then 
stirring is started again until the gel material appears 
15 to be homogeneous. At this point the preparation is 
submitted to an outgassing process by centrif ugat ion . 
Example 2 . 

30 to 40 ml of a gel prepared following the modalities 
described in Example 1 is taken out and laid on a 

20 Plexiglas plate (25 cm by 30 cm) having a thickness of 0.6 
mm at the edges. The polysaccharide matrix is spread over 
the plate using an appropriate leveling device, made of 
Plexiglas as well, so as to form a homogeneous layer of 
the desired thickness. When all the excess material has 

25 been carefully removed, the whole plate is dipped first 

into a 1% calcium chloride solution for 5 minutes and 
subsequently into a 2% calcium chloride solution for 2 
minutes. At the end of the second bath, the starting 
matrix has been converted to a structured gel provided 

30 with its own physical pattern. Once separated from the 
precipitation plate, the product is washed by immersion 
into distilled water and preserved in a 0.2% salicylic 
acid solution. 
Example 3. 

35 The same procedure as in Example 1 is followed, with the 
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exception that, before adding the balanced polysaccharide 
mixture, 50 ml of collagen hydrolisate or 50 ml of elastin 
hydrolisate or 50 ml of a mixture of two proteic 
hydrolisates is added. After the outgassing process, the 
05 preparation can then be optionally submitted to the 
physical structuring process described in Example 2. 
Example 4 . 

The same procedure as in Example 1 is followed, except the 
following. Before addition of the balanced polysaccharide 

10 mixture, 10 ml of glycolic vegetable extract from 
rosemary, or witch hazel, or sage, or 10 g of fluid 
hydroalcoholic essence from camomile, witch hazel or 
liquorice is added. After the outgassing process, the 
preparation can be optionally submitted to the physical 

15 structuring process 35described in Example 2. 

Example 5. 

The same procedure as in Example 1 is followed, with the 
exception that, before addition of the balanced 
polysaccharide mixture, 10 g of clay or zinc oxide is 
20 added. After the outgassing process, the preparation can 
be optionally submitted to the physical structuring 
process described in Example 2. 
Example 6. 

The same procedure as in Example 1 is followed, with the 
25 exception that, before addition of the balanced 
polysaccharide mixture, 5 g of pantothenate or nicotinic 
acid or vitamin Be is added. After the outgassing process, 
the preparation may then be optionally submitted to the 
physical structuring process described in Example 2. 
30 Example 7 . 

The same procedure as in Example 1 is followed, with the 
exception that, before addition of the balanced 
polysaccharide mixture, 10 ml of glycolic vegetable 
extract from witch hazel and 50 ml of proteic hydrolisate 
35 of elastin are added. After the outgassing process, the 
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preparation may be optionally submitted to the physical 
structuring process described in Example 2. 
Example 8. 

The structured gel prepared according to the process 
described in Example 2, after washing in water, is dipped 
into a bath containing up to 10% either of lactic acid or 
of glycolic, malic or tartaric acid. After the 
incorporation process the structured gel is maintained in 
sealed single-dose packages. 
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Claims 

1. Cosmetic formulations containing balanced mixtures of 
anionic polymers of natural origin, characterized in that 
they are made up of a gel material consisting of a 
balanced mixture of anionic polysaccharides of natural 

05 origin containing 0.1% to 5% of a soluble alginate, 0.01% 
to 0,5% of agar, 0.01% to 0.5% of pectin and 0.05% to 1% 
of xanthan gum, the balance consisting of water. 

2. Cosmetic formulations according to claim 1, 
10 characterized in that said gel material contains up to 5% 

by volume of proteic hydrolisates . 

3. Cosmetic formulations according to claim 1, 
characterized in that said gel material contains up to 1% 

15 by volume of glycolic vegetable extracts and up to 1% by 
weight of fluid hydroalcohol ic essences. 

4. Cosmetic formulations according to claim 1, 
characterized in that said gel material contains inorganic 

20 powders . 

5. Cosmetic formulations according to claim 1, 
characterized in that said gel material contains water- 
soluble vitamins intended as metabolic skin activators. 

25 

6. Cosmetic formulations according to claim 1, 
characterized in that said gel material contains both 
proteic hydrolisates and glycolic vegetable extracts. 

30 7. A process for topical application of the gel material 

as claimed in claim 1, characterized in that it comprises 
the following operating steps: 



BNSDOCID: <WO_9717944A1_l_> 



WO 97/1 7944 PCT/1T96/002 1 0 

- 11 - 

- spreading a polysaccharide matrix of said gel over a 
plate; 

levelling said polysaccharide matrix to a homogeneous 
layer of predetermined thickness; 
05 - dipping said plate into a 1% calcium chloride solution 
for about 5 minutes; 

subsequently dipping said plate into a 2% calcium 
chloride solution for about 2 minutes; 

thereby obtaining a structured gel provided with a 
10 physical pattern of its own; 

- separating said structured gel from said plate; 

subsequently washing said structured gel in distilled 
water . 

15 8. A process according to claim 7, characterized in that 
it comprises the further operating step of: 

keeping said structured gel in a 0.2% salicylic acid 
solution . 

20 9. Cosmetic formulations according to claims 1 and 7, 
characterized in that said gel material is a structured 
gel having a physical pattern of its own. 

10. Cosmetic formulations according to claims 1 and 7, 
25 characterized in that said structured gel having a 

physical pattern of its own contains up to 10% of 
alpahydroxyacids . 

11. Cosmetic formulations according to claims 1 and 7, 
30 characterized in that said structured gel contains up to 

5% by volume of proteic hydrol isates . 

12. Cosmetic formulations according to claims 1 and 7, 
characterized in that said structured gel contains up to 

35 1% by volume of glycolic vegetable extracts and up to 1% 
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by weight of fluid hydroalcohol ic essences, 

13. Cosmetic formulations according to claims 1 and 7, 
characterized in that said structured gel contains 

05 inorganic powders. 

14. Cosmetic formulations according to claims 1 and 7, 
characterized in that said structured gel contains water- 
soluble vitamins intended as metabolic skin activators. 

10 

15. Cosmetic formulations according to claims 1 and 7, 
characterized in that said structured gel contains both 
proteic hydrolisates and glycolic vegetable extracts. 

15 16. Cosmetic formulations containing balanced mixtures of 

natural-origin anionic polymers and process for topical 
application of same according to the preceding claims and 
as hereinbefore described, for the intended purposes. 

20 
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